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Abstract: Two new species of Dicerapanorpa Zhong & Hua, 2013 are described from Sichuan, China. 
Dicerapanorpa yijunae sp. nov. is characterized by basal branches of paramere incurved basally and parallel 
distally, mesal and lateral branches greatly incurved distally, reaching the base of gonostylus in male, and main 
plate broadened mesally, nearly as long as posterior arm in female. Dicerapanorpa luojishana sp. nov. is 
distinguished by basal and mesal branches of paramere nearly reaching median tooth of gonostylus, lateral 
branch reaching basal tooth, and aedeagus exceeding apex of gonocoxite in male, and main plate of 
medigynium pear-shaped, twice as long as the posterior arm in female. The new discovery enriches the 
diversity of Dicerapanorpa and increases the species number to fifteen. 
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Introduction 


Panorpidae is the most diverse extant family of Mecoptera. However, Dicerapanorpa 
Zhong & Hua, 2013 is a small genus consisting of 13 species to date (Zhong & Hua 2013; 
Wang & Hua 2017; Hu et al. 2019a). Dicerapanorpa can be differentiated from other genera 
in Panorpidae mainly by a pair of finger-like anal horns on posterior margin of sixth tergum 
and trifurcate parameres in males, and a concealed axis of medigynium in females (Zhong & 
Hua 2013). This genus was first erected for the Panorpa diceras group (Carpenter 1938; 
Cheng 1957; Chou et al. 1981; Zhong & Hua 2013; Wang & Hua 2017; Hu et al. 2019a). The 
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monophyly of Dicerapanorpa has been confirmed by both comparative morphological studies 
(Ma et al. 2009, 2011, 2012) and molecular analyses (Hu et al. 2015; Miao et al. 2019). 

Dicerapanorpa is distributed throughout the Hengduan, Minshan, Qinling and Bashan 
Mountain ranges, and can be divided into two groups (Zhong & Hua 2013; Hu et al. 2019a, b). 
The D. magna group is characterized by the yellowish wing membrane with distinct markings 
and a rostrum lacking distinct longitudinal stripes, is mostly restricted to the Qinling and 
Bashan Mountains, and inhabits dense forests with herbaceous groundcover (Hu et al. 2019b). 
By contrast, the D. diceras group is distinguishable by the hyaline wing membrane lacking 
distinct markings and a rostrum with two distinct lateral stripes. This group is most abundant 
in the Hengduan and Minshan Mountains, occurs in open areas with direct sunshine, and is 
especially abundant near river margins. 

In this study, we describe two new species of Dicerapanorpa (the D. diceras group) from 
Sichuan, China, thereby enriching the species of Dicerapanorpa to fifteen. 


Material and methods 


The specimens were examined using a Nikon SMZ-168 microscope. Images of whole 
insects were taken with a Nikon D7000 digital camera, and other detailed photographs were 
taken using a Scientific Digital micrography system ZEISS SteREO Discovery.V20 equipped 
with an Auto-montage imaging system AxioCam IC. All images were further assembled using 
Adobe Photoshop CS6. The length and width of the left wings were measured with a vernier 
caliper. 

The specimens examined in this study are preserved in 75% or 100% ethanol and stored 
in a —20 °C freezer. All materials are deposited in the Entomological Museum, Northwest A&F 
University, Yangling (NWAFU). 


Taxonomy 


1. Dicerapanorpa yijunae Hu & Hua sp. nov. (Figs. 1-3) 

Holotype. 3, China, Sichuan, Anzihe Nature Reserve, 30.79°N, 103.18°E, 1600 m, 
04-VII-2016, leg. Guilin HU (NWAFU). Paratypes. 28129, same data as holotype, leg. 
Guilin HU, Wei DU, Kaiwen GAO & Yijun CHAI (NWAFU). 

Diagnosis. This new species is most similar to D. kimminsi, but differs from the latter by 
the following features: 1) basal branches of male paramere long, incurved at basal half and 
parallel at distal half (cf. very short, hook-shaped); 2) mesal branch greatly incurved distally, 
reaching basal process of gonostylus (cf. slightly curved, reaching median tooth of gonostylus); 
and 3) main plate of female medigynium broadened mesally (cf. rounded). 

Description. Head. Head and vertex yellow. Ocellar triangle and black. Rostrum 
yellowish with a pair of black longitudinal stripes. Antenna dark brown (Fig. 1A). 

Thorax. Pronotum covered with black setae along anterior margin and with two black 
longitudinal stripes on lateral sides. Meso- and metanotum yellow, with a black longitudinal 
stripe along each side (Fig. 1C). Pleura pale yellow. Legs yellowish brown (Fig. 1A). 

Wings. Male: forewing length 14.5-15.6 mm, width 3.9-4.0 mm, hindwing length 
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13.4-14.0 mm, width 3.8-3.9 mm. Wing membrane hyaline without distinct markings; 
pterostigma light brown, spot-like; apical band extremely reduced with misty brown margin 
(Fig. 2A). Vein Ro bifurcated. Two cross-veins between veins Ræ and R3, two cross-veins 
between veins Mı and Mb, four cross-veins between veins CuA and CuP in forewing. 
Hindwing slightly different from forewing in wing venation. Female: forewing length 
14.4-16.2 mm, width 3.9-4.6 mm, hindwing length 13.6—15.0 mm, width 3.9-4.2 mm. Similar 
to males in general appearance, but with variations in wing venation (Fig. 2B). 


Figure 1. Dicerapanorpa yijunae Hu & Hua sp. nov. A. Holotype, dorsal view, male; B. Paratype, dorsal view, 
female; C. Male thorax, dorsal view; D. Notal organ, dorsal view; E. Notal organ, lateral view; F. Anal horn, 
lateral view. ah — anal horn; no — notal organ; pno — post-natal organ; T3/T4/T6 — the third/fourth/sixth tergum 
of abdomen; A7/A8 — the seventh/eighth segment of abdomen. Scale bars = 5.0 mm (A, B); 0.5 mm (C, 


F); 0.2 mm (D, E). 


Figure 2. Left wings of Dicerapanorpa yijunae sp. nov. A. Holotype, male; B. Paratype, female; C. Paratype, 
male. Scale bars = 2.0 mm. The circles denote the differences of wing venation between the holotype and 


paratypes. 
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Abdomen. Nine segments visible. The first to fifth terga (T1-T5) yellow, and with two 
black longitudinal stripes laterally (Fig. 1A). Sterna and pleura yellow. Notal organ on T3 
semicircular, slightly prominent, bearing numerous setae posteriorly (Figs. 1D, E). T6 reddish 
brown, with a pair of digitate anal horns on posterior margin. A7 elongated, constricted at 
basal half and abruptly enlarged at distal half (Fig. IF). A8 elongated, gradually broadened 
toward apex. 

Male genitalia. Genital bulb ovoid. Epandrium broad basally and gradually narrowed 
toward apex, with a deep U-shaped emargination terminally (Fig. 3A). Hypovalve slender, 
with long bristles along inner margin, exceeding apex of gonocoxite. Gonostylus shorter than 
gonocoxite, with an acute narrow basal process and a subtriangular median tooth. Paramere 
trifurcate: basal branches incurved at basal half and parallel at distal half, not reaching the 
apex of gonocoxite; mesal branches convergent distally, reaching the basal process of 
gonostylus; lateral branches curved inward, reaching the apex of gonocoxite. Ventral valves of 
aedeagus membranous, slender, rounded apically; dorsal valves separated at apex, bearing 
several blackish setae (Fig. 3B). 


Figure 3. Dicerapanorpa yijunae Hu & Hua sp. nov. genitalia. A, B. Male genital bulb, dorsal and ventral 
views respectively; C. Female subgenital plate, ventral view; D. Female medigynium, ventral view. ae — 
aedeagus; ax — axis; bb — basal branch; bp — basal process; ep — epandrium; gcx — gonocoxite; gs — gonostylus; 
hv — hypovalve; Ib — lateral branch; mb — mesal branch; mp — main plate; mt — median tooth; pa — posterior 
arm; sgp — subgenital plate. Scale bars = 0.2 mm (A, B); 0.1 mm (C, D). 


Female genitalia. Subgenital plate ovoid, gradually narrowing toward apex, terminating 
with a truncated ligulate process, bearing long bristles distally (Fig. 3C). Medigynium strongly 
sclerotized, folded ventrally on each side. Main plate broadened basally. Posterior arms 
parallel, as long as the main plate. Axis almost entirely concealed in main plate, slightly 
pointed distally (Fig. 3D). 

Distribution. China (Sichuan Province). 

Etymology. The specific epithet is dedicated to Yijun CHAI for her generous help with 
the research. 

Remarks. The wing venation varied slightly between holotype and paratypes (Fig. 2). The 
number of cross veins varied between veins R» and R3, Mı and M2, Ma and CuA, CuA and 
CuP in both forewings and hindwings (Fig. 2). 
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2. Dicerapanorpa luojishana Hu & Hua sp. nov. (Figs. 4, 5) 

Holotype. @, China, Sichuan, Luojishan Mountain, 27.43°N, 102.40°E, 2500 m, 
30-VI-2016, leg. Jishen WANG (NWAFU). Paratypes. 29, same data as holotype. 

Diagnosis. The new species is most similar to D. tenuis in general appearance, but can be 
readily differentiated from the latter by the following characters: 1) basal process of male 
gonostylus subtriangular (cf. trapezoidal); 2) basal branch of male paramere elongate, nearly 
reaching the median tooth of gonostylus (cf. short, only reaching basal process); 3) male 
aedeagus elongate, exceeding apex of gonocoxite (cf. short, not reaching apex of gonocoxite); 
and 4) main plate of female medigynium pear-shaped, twice the length of posterior arm (cf. 
ovoid, same length as posterior arm). 

Description. Head. Head yellow. Ocellar triangle and black. Vertex yellowish. Rostrum 
yellow with two black lateral longitudinal stripes. Antenna dark brown (Figs. 4A, 5A). 

Thorax. Pronotum yellow, with several setae along anterior margin and two black 
longitudinal stripes on lateral sides. Meso- and metanotum yellow, with a black longitudinal 
stripe on each side (Fig. 5A). Pleura yellow. Legs pale brown, gradually darkening toward 
apex (Fig. 4A). 


A 


Figure 4. Dicerapanorpa luojishana Hu & Hua sp. nov. A. Habitus of male, left lateral view; B. Habitus of 
female, right lateral view. 


Wings. Male: forewing length 14.5 mm, width 3.5 mm, hindwing length 14.3 mm, width 
3.4 mm. Wing membrane hyaline, apical band reduced with smoky margin, pterostigmal band 
light brown (Fig. 5A). Female: forewing length 16.0—-16.8 mm, width 3.94.1 mm; hindwing 
length 15.8-16.2 mm, width 3.8-4.0 mm. Similar to males in general appearance (Figs. 4B, 
5B). 

Abdomen. The first to fifth terga (T1-T5) dark yellow, with two black lateral longitudinal 
stripes (Figs. 4A, 5A). Notal organ on T3 slightly prominent, bearing numerous setae on 
posterior margin; T4 with an acute post-notal organ on the anterior meson. T6 reddish brown 
with a pair of short clavate anal horns posteriorly. A7 yellowish brown, much thinner at basal 
half and abruptly thickened at distal half. A8 similar to A7, but evenly thickened toward apex. 

Male genitalia. Genital bulb ovoid, yellowish brown. Epandrium broad basally and 
evenly narrowed toward apex, terminating with a broad shallow U-shaped emargination (Fig. 
5C). Hypovalve gradually broadened toward rounded apex, exceeding apex of gonocoxite. 
Gonostylus shorter than gonocoxite, with a narrow basal process and a sharp subtriangular 
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median tooth. Paramere trifurcate: basal branches broad and parallel basally; mesal branches 
parallel at basal two-thirds and convergent at distal one-third, reaching median tooth of 
gonostylus; lateral branches smoothly incurved distally, reaching basal process of gonostylus. 
Ventral valves of aedeagus gradually narrowed toward apex; dorsal valves sclerotized, 
blackish apically, exceeding apex of gonocoxite (Fig. 5D). 


Figure 5. Dicerapanorpa luojishana Hu & Hua sp. nov. A. Holotype, dorsal view, male; B. Paratype, dorsal 
view, female; C, D. Male genital bulb, dorsal and ventral views respectively; E. Female subgenital plate, 
ventral view; F. Female medigynium, ventral view. ae — aedeagus; ax — axis; bb — basal branch; bp — basal 
process; ep — epandrium; gcx — gonocoxite; gs — gonostylus; hv — hypovalve; lb — lateral branch; mb — mesal 
branch; mp — main plate; mt — median tooth; pa — posterior arm; sgp — subgenital plate. Scale bars = 5.0 mm 
(A, B); 0.5 mm (C, D); 0.1 mm (E, F). 


Female genitalia. Subgenital plate nearly trapezoidal, terminating in a ligulate process, 
bearing long bristles caudally (Fig. 5E). Medigynium long, slender, folded ventrally on each 
side; main plate pear-shaped, twice the length of posterior arm; axis concealed in main plate, 
slightly protruding apically (Fig. 1F). 

Distribution. China (Sichuan Province). 

Etymology. The specific epithet refers to the type locality, Luojishan Mountain. 


Acknowledgements 


We thank Yijun CHAI, Kaiwen GAO and Wei DU for collecting specimens, and Kai 
GAO and Jishen WANG for taking photographs. This research was supported by the National 


Entomotaxonomia (2019) 41(1): 73-79 79 


Natural Science Foundation of China (31672341). 


References 


Carpenter FM. 1938. Mecoptera from China, with descriptions of new species. Proceedings of the 
Entomological Society of Washington, 40: 267-281. 

Cheng FY. 1957. Revision of the Chinese Mecoptera. Bulletin of the Museum of Comparative Zoology, 116: 
1-118. 

Chou I, Ran RB & Wang SM. 1981. Taxonomic study of the Chinese Mecoptera (I, ID). Entomotaxonomia, 
3(1): 1-22. 

Hu GL, Yan G, Xu H & Hua BZ. 2015. Molecular phylogeny of Panorpidae (Insecta: Mecoptera) based on 
mitochondrial and nuclear genes. Molecular Phylogenetics and Evolution, 85: 22-31. 

Hu GL, Wang JS & Hua BZ. 2019a. Five new species of Dicerapanorpa Zhong & Hua (Mecoptera, Panopidae) 
from Yunnan, China. Journal of Asia-Pacific Entomology, 22: 159-166. 

Hu GL, Hua Y, Hebert PDN & Hua BZ. 2019b. Evolutionary history of the scorpionfly Dicerapanorpa magna 
(Mecoptera, Panorpidae). Zoologica Scripta, 48: 93-105. 

Ma N, Cai LJ & Hua BZ. 2009. Comparative morphology of the eggs in some Panorpidae (Mecoptera) and 

their systematic implication. Systematics and Biodiversity, 7: 403—417. 

Ma N, Liu SY & Hua BZ. 2011. Morphological diversity of male salivary glands in Panorpidae (Mecoptera). 

European Journal of Entomology, 108: 493-499. 

Ma N, Zhong W, Gao QH & Hua BZ. 2012. Female genital plate diversity and phylogenetic analyses of East 

Asian Panorpidae (Mecoptera). Systematics and Biodiversity, 10: 159-178. 


Miao Y, Wang JS & Hua BZ. 2019. Molecular phylogeny of the scorpionflies Panorpidae (Insecta: Mecoptera) 
and chromosomal evolution. Cladistics, https://doi.org/10.1111/cla.12357 

Wang JS & Hua BZ. 2017. An annotated checklist of the Chinese Mecoptera with description of male Panorpa 
guttata Navas, 1908. Entomotaxonomia, 39(1): 24—42. 

Zhong W & Hua BZ. 2013. Dicerapanorpa, a new genus of East Asian Panorpidae (Insecta: Mecoptera: 

Panorpidae) with descriptions of two new species. Journal of Natural History, 47: 1019-1046. 


